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Methods
In this study, 14 patients received intravenous injections of ~0 per cent mannitol in doses ranging from 0.47 to 1.17 gm./kg, of body weight. Eleven patients were treated with a 30 per cent solution of urea in a dosage ranging from 0.~4 to 0.47 gm./kg. of body weight. The infusate was injected intravenously by means of a constant infusion pump and the time for infusion of mannitol varied from 5 to ~0 min. ; the time for infusion of urea was 10 min., except in 1 instance when it was 1~ min. With the patient in a dorsal recumbent position the eerebrospinal-fluid pressure was recorded with an open-end manometer at intervals throughout the entire period of the study. The cerebrospinalfluid pressure was read at l-rain, intervals during infusion and at 5-min. intervals after infusion. Prior to the onset of, and immediately upon cessation of the infusion, samples of venous blood were drawn for plasma osmolarity. In several of these patients, the osmotic pressure of the plasma was determined at intervals throughout the entire study. All studies were terminated after a lapse of time, depending on the length of suppression of the cerebrospinal-fluid pressure, its return to normal values or upon the appearance of "overshoot."
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Results
Within seconds of starting the infusion of either urea or mannitol (Tables 1 and 3 ), a rise in cerebrospinal-fluid pressure of varying levels occurred in I3 of the patients. This effect occurred in just about the time required for circulation from antecubital vein to brain and may represent a direct cerebral vasodilating effect of these agents. It is to be noted here that it is this effect that accounts for the differences in the initial pressures listed in the 3 colmnns entitled "A pressure during infusion" and "magnitude of fall." Thus, for example in Case 1 of the mannitol study, during the infusion the pressure fell from 460 to 330 mm. of water, yet the over-all magnitude of fall in pressure is considered as occurring from a pre-infusion base line of 400. In addition to the patients treated with mannitol listed in Table 1, substances) starting at 305 and falling to ~35 (P <0.01).
Of considerable interest was the finding, in 6 patients treated with urea, of a biexponential fall of cerebrospinal-fluid pressure throughout the time of infusion. Initially the plot was done on semilogarithmic paper and disclosed such a mode of fall in pressure (Fig. 1) . The initial portion of this curve in Fig. 1 though curvilinear does not show up adequately, appearing to be linear because of the relatively small number of points available. The data are, therefore, replotted on Cartesian coordinates (Fig. ~) and the empiric equations developed by the method of J. W. T. Walsh as described by Gheury de Bray/The equations are of the form: p = Ae-'~t + Be -xt wherein the decay constants gamma and lambda are of considerable difference in magnitude. With mannitol no such phenomenon was ever evident.
In the period after infusion, when the level of pressure is plotted against time (Figs. 3 and 4) , a family of curves is obtained for mannitol and urea which in general has the characteristics described by other investigators? ,4,1~ With the cessation of infusion, the cerebrospinal-fluid pressure continued to fall to varying minimum values which occurred over a wide range of time (Tables 1 and ~) . There then ensued a period of suppressed pressure of variable durations and in turn this was followed by a rise to the initial value or above. These changes in cerebrospinal-fluid pressure were so varied that no more precise efforts at quantification would be meaningful. With urea the time to reach the lowest recorded pressure was appreciably shorter, averaging 18.4 rain., whereas with mannitol this
